Objective: The objective of this study was to assess the reduction in quality of life (QoL) caused by the persistence of primary plantar hyperhidrosis (PPH) symptoms and the level of satisfaction in PPH patients after retroperitoneoscopic lumbar sympathectomy (RLS). The efficacy, safety, and procedure of bilateral RLS in both sexes are also described in this study.
Focal or primary hyperhidrosis is an idiopathic disease that occurs in one or more body parts. 1 The most commonly affected sites are palms, soles, underarms, and face. 1, 2 Evidence suggests that primary hyperhidrosis has a genetic factor, and its estimated prevalence is 0.6% to 16 .7% in the general population 3,4 and 14.76% in specific patient groups. 5 Primary plantar hyperhidrosis (PPH) is characterized by excessive activation of the plantar eccrine sweat glands. Although its cause remains unknown, its onset frequently occurs during childhood or puberty. More than half of the cases of PPH are associated with palmar primary hyperhidrosis. 6, 7 PPH patients suffer daily not only because of excessive sweating but also because they often present with bromhidrosis, a clinical condition caused by the bacterial decomposition of sweat that results in a characteristic and unpleasant odor of sweat. Other symptoms include cold and cyanotic feet; skin problems, such as fissures, eczema, and bacterial and fungal infections 8 ; and increased fall and accident risk due to wet feet and foot hygiene problems. 9 These problems can lead to significant limitations in both professional and personal life as well as mental and physical stress by affecting the quality of life (QoL). 8 The treatment of primary hyperhidrosis aims to reduce perspiration in the body areas where there is sweat hypersecretion. Nonsurgical management consists of anxiolytics, anticholinergics, application of astringent solutions or creams, 10 iontophoresis, 11 subdermal injection of botulinum toxin, 12 or destruction of axillary sweat glands with microwave technology. 13 Surgical treatment is typically considered after the failure of conservative approaches. It involves the excision of sweat glands or sympathectomy. 14, 15 Studies of thoracoscopic sympathectomy, often directed at the treatment of craniofacial, palmar, or axillary primary hyperhidrosis, have demonstrated evidence of significant improvement or even cure of plantar hyperhidrosis in a few cases. [16] [17] [18] [19] [20] The next line of treatment is retroperitoneoscopic lumbar sympathectomy (RLS), which is the surgical approach used in patients who suffer from a reduced QoL because of profuse plantar sweating. The objective of this study was to report the effect of persistent symptoms of PPH on QoL and the level of satisfaction of PPH patients after RLS. Furthermore, the efficacy, safety, and technical steps of bilateral RLS in both sexes are also described.
METHODS
This is a longitudinal nonrandomized study conducted of consecutive patients who sought specific treatment for severe PPH in a private clinical setting. The patients who had undergone thoracic sympathectomy at least 6 months before RLS were included in the study. The patients who did not complete a minimum follow-up of 12 months after RLS were excluded from the study. The patients included in the study were operated on by the same surgical team from October 2005 to October 2014. The patients were asked to report the symptoms of PPH in the immediate preoperative period and to complete a standardized QoL questionnaire developed by de Campos et al 21 ( Fig 1) at least 12 months after RLS. After 30 days and a period of at least 12 months after RLS, disease outcomes, adverse effects of surgery, and recurrence rate of symptoms were evaluated. All patients ranked their sweating as either 3 or 4 on the Hyperhidrosis Disease Severity Scale (HDSS).
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Scores on this scale are described as follows: HDSS 1, My sweating is never noticeable and never interferes with my daily activities; HDSS 2, My sweating is tolerable but sometimes interferes with my daily activities; HDSS 3, My sweating is barely tolerable and frequently interferes with my daily activities; or HDSS 4, My sweating is intolerable and always interferes with my daily activities (Fig 2) .
Data collected from all the patients during the first 30 days after surgery were included in the study. The surgery outcomes were resolved, improved, or unchanged symptoms. The surgical complications included abdominal pain, compensatory sweating (CS), neuralgia, paresthesia, and retrograde ejaculation. Patients had to answer a QoL questionnaire at least 12 months after the operation. Based on the most commonly faced situations in PPH as mentioned in the validated hyperhidrosis QoL questionnaire by de Campos et al, 16 the QoL score before surgery was classified as excellent (1), very good (2), good (3), poor (4), or very poor (5); after surgery, it was classified as much better (1), a little better (2), same (3), a little worse (4), or extremely worse (5). The questionnaire was designed to evaluate patients' perceptions of various activities involved in the functional sphere (walking balance, use of shoes, plantar fungal infections), social sphere (being with friends), personal sphere (intimate relations), emotional sphere (I always justify myself), and interpersonal sphere (Other people reject me) of life. The level of satisfaction was evaluated on the basis of the patients' postoperative report, considering whether they regretted the decision to undergo surgery or would recommend it to other patients with PPH.
The procedures were performed under general anesthesia with intubation on patients lying in the dorsal decubitus position with a small cushion below the lumbosacral region. A transumbilical incision was made to place a 5-mm trocar and to introduce a camera at a 0-or 30-degree angle after the creation of pneumoperitoneum (14 mm Hg; Fig 3, A) . Visualizing the abdominal cavity, a 5-mm incision was made on the right flank between the anterior superior iliac spine and the costal margin, at the level of the midaxillary line. Subsequently, a hemostat was introduced to dissect the muscles from the parietal peritoneum, without drilling a hole, to place a 5-mm trocar under direct vision. The retropneumoperitoneum was created by carbon dioxide infusion while deflating the abdominal cavity pneumoperitoneum (Fig 3, B) . The camera was then moved from the umbilical port to the retroperitoneum port and used to assist in the dissection of posterior parietal peritoneum from abdominal wall muscles (Fig 3, C) . Subsequently, a 5-mm incision was made on either side of the flank incision in the posterior axillary line for placing the trocars that would be used as ports for grasping, dissection, cutting, and cauterization. Next, the psoas major muscle was identified, and the posterior parietal peritoneum was dissected for locating the lumbar sympathetic chain. It was on the medial edge of the psoas major muscle, on the right side of the lumbar spine, below the ureter and inferior vena cava (Fig 3, D) . L2, L3, and L4 ganglia were isolated and resected in women and L3 and L4 in men. Hemostasis was revised, trocars were withdrawn, the skin was intradermally sutured, and bandages were applied. A similar procedure was performed on the left side, where the sympathetic chain was displayed on the medial edge of the psoas major muscle and on the left side of the lumbar spine below the ureter and abdominal aorta (Fig 4) . All the resected nodes were referred for ARTICLE HIGHLIGHTS Recommendation: This study suggests that bilateral retroperitoneoscopic lumbar sympathectomy is an effective treatment for plantar hyperhidrosis at 1 year, without mortality or a risk of retrograde ejaculation in men.
histologic and pathologic study. Fluoroscopy was used to avoid sexual dysfunction because of an incorrect resection, facilitating the identification of the lumbar sympathetic chain and the projection of the lumbar vertebrae. It was observed after several resections that it is equally safe in both sexes to identify L2-L3 ganglia using the reference of the umbilicus line.
The study was performed in accordance with the recommendations of the Helsinki Declaration of 1989 and conducted at a private clinic after approval from the Brazilian National Ethics Committee on Human Research, under the approval number 260511. All participants were asked to provide written consent. 
RESULTS
During the study, lumbar sympathectomy was performed 116 times in 58 patients, including 36 women and 22 men. Fifty-two of these scored 4 on the HDSS, and six scored 3. Patients' QoL before surgery was very poor (89.8%) or poor (10.2%). The symptoms reported by patients mainly included bromhidrosis (87%), fungal infections (31%), instability of the feet during the use of open shoes or heels (100%) and subsequent sprains (43%), formation of sweat puddles (100%), and a frequent need to change socks (100%). All patients had pre-existing HDSS 1 or HDSS 2 CS due to thoracic sympathectomy.
There were no deaths or complications that required a change to laparotomy technique intraoperatively. In the first 30 days after surgery, there was a resolution of the symptoms in all patients (100%), and there were no reports of onset or increase of CS or presence of retrograde ejaculation. Three (5.2%) patients reported transient neuralgia lasting for >30 days, and 19 (32.7%) had transient paresthesia in both lower limbs lasting for 10 days in 2 patients and >30 days in 17 patients. In addition, all patients presented with immediate postoperative transient abdominal pain that continued for >30 days in 28 (50%) patients as seen in Table I . The abdominal pain that lasted 24 to 48 hours was treated with shortterm pain relief medications. Of 58 patients, 49 showed up for the 12-month follow-up; in other words, they fully and correctly answered the follow-up questionnaire; 31 of these were women and 18 were men. There were no new cases of CS 12 months after RLS. Three of the 49 patients reported an improvement in the pre-existing CS on the abdomen and areas between the thighs caused by thoracoscopic sympathectomy. Twenty-five patients reported a change of symptoms from mild (HDSS 2) to moderate (HDSS 3) severity in CS, with the referred site of sweating being the dorsum and lower abdomen in 24 patients and the back and region below the armpit in one. Histopathologic analysis identified sympathetic ganglia with neurons, bundles of axons, Schwann cells with no hallmark features, adipose tissue adjacent to ectatic vessels, and recent hemorrhage as the reasons behind 6-month recurrence of PPH, and one of the biopsy specimens revealed lymphatic ganglia and nonsympathetic ganglia. None of the patients regretted the decision to undergo RLS, and all of them would recommend the procedure to other patients with PPH. QoL at 12 months after surgery was rated as much better by 48 (98%) patients and the same by 1 (2%) because of recurrence of symptoms, as shown in Table II . The high level of satisfaction among patients after lumbar sympathectomy was due to the effectiveness of this surgical treatment in the resolution of symptoms reported preoperatively, as shown in Table III . The QoL assessment as shown in Table IV shows significant improvement with respect to activities in the functional sphere (walking balance, use of shoes, plantar fungal infections), social sphere (being with friends), personal sphere (intimate relations), emotional sphere (I always justify myself), and interpersonal sphere (Other people reject me).
DISCUSSION
Lumbar sympathectomy was first described in Buenos Aires by Julio Diez in 1924 22 and in the same year in Australia by Royle. 23 Its use in the treatment of ischemic and painful conditions of the lower limbs was popular for several decades. Some of the diseases treated less successfully by this method include Buerger disease, Raynaud disease, and reflex sympathetic dystrophy. [24] [25] [26] [27] [28] With the introduction of arterial reconstruction techniques in the 1960s, its use slowly decreased, but it is still useful in selected patients with arterial disease. Currently, its main indication is PPH 28 ; however, the invasive nature of this procedure proscribed its use on a large scale. The advantages of an endoscopic approach include the reduced risk of bleeding and the need for a smaller incision than that for laparotomy. 7 The risk of pain is also reduced, which requires only short-term pain relief and allows an earlier return to daily activities. In addition, the cosmetic effect of the RLS approach is significantly better: there are smaller stitch lines, virtually no deviations in tension lines, reduced exposure of internal organs and less adhesion, and a reduced risk of postoperative infections. 7, 27, [29] [30] [31] Thus, in our study, RLS was proven to be a safe and effective technique associated with acceptable side effects. Primary hyperhidrosis causes patients to suffer daily in diverse domains, including psychological, interpersonal, and social spheres of life. These problems lead to stress and ultimately increased sweating, especially in association with bromhidrosis, sometimes causing mood disorders, handicaps, and low self-esteem resulting in a poor QoL. 7, 9 The questionnaire by de Campos et al meets the three validation criteriadvalidity, responsiveness, and reliabilitydof a disease-specific QoL instrument for patients with hyperhidrosis. 19 Other studies support the idea that the treatment of primary hyperhidrosis not only eliminates the excessive sweating effectively but also affects the QoL positively. 7, 9 Our study showed similar results after the analysis of QoL questionnaires, reflecting a significant improvement in patients' perspectives in significant areas of life, such as balance, leisure, social interactions, and emotional health. The incidence of CS after thoracic sympathectomy varies from 4.2% to 100%, [32] [33] [34] and some studies have shown an improvement in the QoL of patients even in the presence of CS. 7, 30 CS continues for weeks to months after thoracic sympathectomy and may cause mild to extreme discomfort in patients; however, theories that explain this outcome remain uncertain. 7 Studies have also reported that lumbar sympathectomy may increase CS in more than half of cases. 9, 30, 31, 35 In our study, at a minimum of 12 months after RLS, there were no new cases reported of CS. Three of the 49 patients had an improvement in CS on the abdomen and areas between the thighs. Twenty-five patients noted a change in the severity of CS from mild to moderate, with referred sites being the dorsum and lower abdomen in 24 patients and the back and armpits in one. The level of satisfaction after lumbar sympathectomy may have been influenced by the absence of a significant increase in CS. Moreover, the possibility of this side effect should be discussed with the patient before RLS, as its cause and intensity are still unpredictable. Because ejaculation is the result of sympathetic nerve stimulation, the possibility of sexual dysfunction in men after lumbar sympathectomy is also a concern that has been raised by several authors. 36, 37 However, most of these studies dealt with sympathectomy for vascular peripheral problems and involved patients who already had some level of sexual dysfunction due to advanced age. 37 In our study, patients operated on for the treatment of plantar hyperhidrosis presented with no retrograde ejaculation, probably because resection was performed at the level of L3 and L4 ganglia. Because the main supply for innervation of the seminal gland comes from T12-L1, sexual dysfunction is unlikely to be an outcome when ganglia are resected below L2. 7, 31 In our study, the procedure proved to be efficient in most patients, with only one case of disease relapse 6 months after surgery. This recurrence was due to the removal of the lymphatic ganglion instead of the sympathetic lumbar ganglion, which was confirmed by anatomopathologic analysis performed for all surgical specimens. The resection at the level of L3 and L4 ganglia appears to be effective in the treatment of PPH based on the outcomes reported in the two sexes. Several other authors support the idea of L3-L4 resection as an effective surgical approach. 7, 9, 24, 25 CONCLUSIONS RLS is a safe and effective treatment approach for severe PPH in both sexes. There was no report of retrograde ejaculation after resection of L3 and L4 ganglia. There was a mild to moderate increase in CS in about half of the patients. However, because of a significant improvement in their QoL, there was no regret or dissatisfaction among the patients after the operation.
